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(54) yCTPOf»CTBO JVIfl PACU1MPEHM5I 
CKBA)KMH 

^7) il3o6peTeHMe othocktch k ropHoA npoM- 

TM M CTpcmeilbCTBy M M.6. HCn0AI»30B8H0 AHA 
COOpyKeHMJI CKBd^MH HOA npenHTCTBMAMM 

KBK c OAHOBpeMeHHoA npoKAaAKOA Koxyxa 
MfiH rpyeonpoBOAB. tbk m 6e3 npoKiiaAKM. 



Ueiib - noBUuieHMB HdAexcNocTM pa6oTU. Ycr- 
poACTBo C0Aep)iCMT Tpy6y-AHAep fT/l) 1 , Koxyx 
(10 9* npHBOAHoA BBA 2 M pa6o«tMA opraH (PO). 

nOClieAHMA BUnOHHeN B BMAB KOHMMeCKOrO 

paacaniBaiotMero MexaHH3Ma, Ha tueAicax 3kc^ 
ueHTpMKOBoro Ba/ia 3 Koroporo pacnonoxeHU 

KOHMMeCKMB KBTICH 5. DpOAO/lbHIiie OCM KaTKOB 

5 pacnonoxBHiii noA yriioH k ocm PO. Bm 2 
cacpeniieM c PO m paaMeuieH c aosMpxHocniio 

BpatltCHm B T/l 1 M/IM B K9. OAMH KOHBit PO 

coeAMHeH c B03Mo;KHOCTiio BpaiueHMsi Thin 
ApyroA - c K 9. PB6pa 10 pacnonosKeHbi cmm-' 

MOrpmHO OTHOCHTBnbHO OiCM PO, M MX K0Ht(U 

aafcpefuieHbi Ha uapysKHux noaepxHocTsix T/l 
1 M K9. npti BpameHHM aa/ia 3 Bpauiaercn m PO. 
a aro xaTKM 5 oCKaruBaiotcii no aaCoio pactuw- 

PJIBMOA CKaaXCMHW, npOM3BOAA yililOTHeHMd 
rpyHTB B paAIMBIIbHOM HanpBB/ieHMH. RpM 

Bcrpew c BaiiyH0M.pe6pa 10 BAaBiiMBBior ero 
B rpynr NAM paapyuidipT. 3 h;i. . 
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MaoCpereKMe OTHOcnrcs k ropnoft npo- YcTpolfeTBO Aim pacuiwpeMMJi CKBa)icMH 

MwujAeHHOCTM H cToowTeiibCTBy w MO^KOT 6wTb pa6oTaeT cmviyiotuMM pepaaoM. 
JcnoSSoStS ll3pa6oMeroKOT.OBaHa13cnoM^ 

npen«TCTBM«MW, Kate c OAHOspeMeMHOil npo- poeoro craHicd 11 npoCypMaaeTcn nwoHepHan 
ioi«AKOftwxy)caiMiHtpy6onpo80fla.TaKii6e3 5 CKBa)KMMa ao auxoAa Tpy6w-/iiiAepa 1 mb no- 

nooicnaiiitM eepxHOCTb a npweMHOM Kor/ioeaMe (we noKd- 

^ * bbh). KicoHuyTpy6M-iiMAepa 1 BMecTofiypoaoft. 

UeflbM3o6DereMitii-noBuuieMweMaAcx- tcwobicm npMCoeAMMJifOT MiiBBHTapHyio ceit- 

MocniDa6oTW mmio 14. ic icoMuy cetiim IS.npMCoeAHMiiiOT 

Ha ♦Mr.l noicaaaHa cxomb crpowreiibCTBa 10 KOJxyx 9. noAAepxMaaeMwfl TpyCoyic/iaAHMKa- 

KpMBOiiuHeftHoA CKBaoKMHU c oAHOspeMeHMoft MH. 3aTCM BioiKwaiOTnpviBOA BpameMMn 6ypo- 

npowiBAWft TpyConpoBOAS; na *Mn2 - ycT- eoro CTflHica 11, icoTop«<i nprtBOAHT so 

DO AC rao. npoflonbMwil paapea: Ha ♦iir,3 - paa- BpameMMe npMBOAMoA aa/i 2 m KMMeManwecicM 

bea A-A hb ^Mr 2 - coeAHneHMuft c hmm aaii 3 pBtwero opraNa. 

YCTpOftCTBO A»« paCUIMpCMMB CICBa)KliM 15 Rpw apameMMH BBilB 3 KBTKM 5 OOkOTUBBIOTCJI 

coAepKMT rpyOy-iiMAep 1 . b xoxopoft ycraMOB- no 3a6oio pacuiMpneMoft cxaajKMHu, npOMaao- 

nen Ha npoMfwcyroMH wx onopax (ne noxaaanw) A» yrnioTHOHwe rpynra a paAMWibHOM Nanpaa* 

c B03M05ftHocTi»io BpameHMn npMBOAHOA Ban 2. neHMM. ocytuecTBHiiii nporacKMBdHMe aa co6o<l 

Pa6oMMA opraH BwnonHCH a BMAe pacxaiwaa- 20 xoxcyxa 9. B oiyMae Heo6xoAHMocTM Aono/inw- 

iQiuero MexaHHaMB c axcueHxpHKOBbiM aalnoM je/ibMoe ycit/iiie Ann npotacxMBaHwa xoxcyxa 9 . 
3. Ha uieflxax 4 Koroporo pacnoiiC}KeHU kohm- • moxho coaAaaaxb noAaiMMKOM eypoaoro 

tiecxMe xancM 5. nooAonbHue och cmmhotphm craHxa 11, xoTopuA nepeAaet ycwiMe Mepea 

pacnoiioxteMy noAyrnoM 1-6^'« npoAO/ibHOft rpyey/iMAcp 1 w pc6pa 10K09(yxy9.npMaTOM 

OCM pa6o46ro oprana raxHW oepaaoM, mto npn 25 pa60MMft opran paarpyxccH or oceaux yciviMft 

BpatitaHMM Bdiia 3 xarxw 5 xatsTCJi b 3a6oe noAaiMMxa 6ypOBoro craHxa 11. flpw acrpeMe 

CKBaxcMHfti no cnHpanM Boxpyr npoAonbHoA pa6oMeroopraHa,HanpMMep,CBaiiyHOMicaTKH 

ocii.yitaaaHHM(lynwonpeAefliieTUjaric8Tica5 5 BiAaaAHBaiOT ero p rpynr* coin no3BOiiJ«0T 

- noABMy ero aa oahh o6opoT aoxpyr npoAOiib- paaMopu Baiiyna. Eciih paaHepu aanyiia He 

HoA OCM pa60Mero oprana. Oamh xoneu Baiia 3 30 noasoABiOT xarxaM 5 BAaamb ero e rpynr. to 

KHHeMBTMMeCKM C8R3aH C npMBOAHUM BBilOM BO B3aMM0AeACTBHe BCTynBIOT peGpB 10, KOTO" 

2. HanpMMep. nocpeACTBOM ny^Tu 6 m ycra- pwe npeAOxpaHniOT xarrM 5 m secb pa6oMMA 
HOBiieM c eo3MoxHOCTbio BpameHMB Ha noA- opran or hoiiomok. npw btom paccroflHMe 
ujMnHHKOBOd onope 7 OTHOCwrenbHO Mexw cocoahmmw pe6paMM 10 no nepMMenrw 
Tpy6M-nMAepa 1. flpyroil xoneu aana 3 ycra- 35 p&6oHero oprana onpeAennercff paenerHUM 
HoaneH c B03MomHOCTbio Bpatuennji a onope nyrcM c yMOroM xapaxTepMCfMicM rpynra, am»- 

8 Ann paOoMero opraHa, roropan pacnonoxce- Merpa pacumpjieMoa cxeaxcMHu. yrna xonyc- 
HB BNyTpM npoKiiaAbiBae««oro icomyxa 9. Tpy- hoctw kbtkob 5 m hx xonwecraa. PeOpa 10 
Sa-iiHAep 1 M KOxcyK 9 coeAHHOHy Mexgiy B0cnpMHMMaN>T hb ce6ii M3rM6aiomwfl mo- 
co6oA pe6paMM 10. xoropue pacnoAOxcenu 40 mcht, B03HMxaioiuHft npn onMcwaaHiiM CHCre- 
CMMMeTpMMMOOTHOCMTenbHonpoAOiibHOftocM Mu TpyGd-iiMAep 1-KOxcyx 9 8 aaAaHHyio 
pa6oMero oprana m oxBaTuaaiOT paGoMMd op- xpnaonHHeAHyio tpaexropMio. npeAOxpaHiin 
raH.Kaxgv>epe6pbl0oAHHMKOHuoM 3aKpen- ox yxaaaHHux narpyaox pa6oMMA opran, mto 
noHO, HanpMMep. c noMombio cbbpkm na AononHHteiibHO noBuutaex HaAexcnocxb ero 
"BHeuiMeft6oicoBOfilnoBepxHOCTMTpy6bi-imAe- 45 paeoxw. 

pal,8Apyn4MKOHUOM-HaBHeuiHeA6oKOBool flpn pacuiMpoHMM CKBBxcMHy 6ea npo- 

noBepxHocxM xoxcyxa 9. Ananexp xoHMHecKMx kabakm xoxcyxa 9 ycxpoftcxao paCoraeT Bnano- 
KaxxoB5pacKaTbiBaK)tueroMexaHti3MayBenH- tmmho. B axoM cnyMae xoxyx 9 ne 
SMBaexcJi or xpyGu-iiMAepa x xoxyxy 9. HpM- npncoeAMHiiior x MHBeHxapHOil cokumm 15 m 
BOAHOft Ban 2 npHBOAHxcsi bo BpaiuBHiie or 50 nociieAHna npn nepeMetMenwH ycxpoAcxaa b 
QypOBoro CTBHiea 11. xoxopuA ycraHoaiieH c rpynxe BunoAHBex poiib cxaGMiiMaaTopa na- 
BOBMdxcHOCTkio nepoMemeHMB no paM0 12, yc- npaBiieHMB paciu hpohmb. CxaeMiiiiaaunw ma* 
xBHoeneHHOM a t)a6oHeH KoxnoaaHe 13.ICc»cyx npaBnenMii pacuiMpBeMoA cxaaxcHMM 

9 Moxex noAAepKMBBXbCB "mb aecy c no- cnocoCcxayex xaxxte h HBflUMMe peOep 10. B 
Mombio« HanpMMep, TpyeoyxnaAMMKOB (hb no- 55 AaHHOM cnyMae BKuwenm npnaoAa noAaxMM- 
usBHuX GypoBoro cxanxa 1 1 moxcho ho hpombbo: 

ycrpoACTBO AAA pacufMpeHMB cxaaxcMH AMXb. 
Moxex MMex^ NHBeHxapHue cexuMM 14 M 15. OopMy/ia M3o6pexeHMsi 

coeAMHaMHUB cooxaercxBeMHO c xpy6o«l-iiM- YcxpoftcxBO Ann pacuiMpeMMB ckbbxcmh. 

ABpOM 1 M c xoxcyxoM 9, HanpMMep. c ho- Bwiiosaiouiee xpyCrflMAep, xoxcyx. paCoMMfl 
MOiubK) caapKM.- opran, oahh xohbu xoxoporo coeAMHOH c xpy 
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fioA-AMAepoM. a - c KO*yxoM c bo3- 

MOJKHOCTbiO BpamSMMJI. H npMBOflMOR B«ll. 

CKpenfleHMUft c paCowM opraHOM. o r ji m i a- 

» W e 6 C « TCM. HTO. C UWIWO nOBMttieMHJI 

uawxHOCTM B pa60Te. pa6oMM« opran Bunon- 
HeH B BMAe KOHMMecroro pacitaniBaiomero 

|ieX8HM3M8 C aKCUBHXpMltOBUM B»M)M M C KO- 
NMSeCKMMli KaTKSHM. yCTaHOBIieMHMMM Ha 



3KCUeMTpMK080M Mliy. H npWMIkHUe OCM KO- 

Topux pacnoflOJiteMM noA ywoM it np<wwMiM«o«l 
OCM pa6o4ero opraHa. npw aroM yerpoAerao 
CHaCxoHO peCpaMM. cMMMeTpMMHO pacnwKh 

JKONHUMM 0(TM6CIIT«nkHO npOfl05ll.HO« OCM p»- 

Bolero opraHa. kohuu Roropux aaxpeiuMMU 
H8 MdpyjitMiix noaepxMOcm tpyOtt-iiHRep* H 
Koxcyxa, • 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe I and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers S roll along the bottom of the borehole that is being reamed, compacting the soil ui the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
(19)SIJ (11) 1698413 Al 



[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6^ angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 1 S. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on tiie tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit roUers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that^ with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs sjmimetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



Fig. 3 
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